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ABSTRACT 
In the United States, the use of the chasing arrows is the most recognizable label 
for consumers to interpret the recyclability of packaging and other materials. Yet, the use 
of the label can be used interchangeably for different purposes, which may lead to 
misinterpretation of the label. Recently, the Sustainable Packaging Coalition (SPC) 
revamped the recycle label to provide more information, avoid confusion, and 
misinterpretation. Recycle rates have only increased seven percent in the past decade. 
Furthermore, there is a lack of research about the utility of recycle labels in efforts to 
increase recycling rates.  
The over-arching goals of this research was two-fold. First, it was to see if 
attitudes and behaviors predict seeing the recycle label. Secondly, it was to evaluate 
whether the location of the recycle label affects consumers viewing it.  Our study used 
eye tracking as a methodology to observe viewing the SPC’s recycle label on four cereal 
packages. Two of the packages were simulated natural clay coated paperboard and two 
were white clay coated paperboard. The locations were alternated on the packaging. We 
administered two surveys; one attitudinal and the other behavioral after the participants 
viewed the packages (N=61). The surveys were analyzed using factor and discriminate 
analysis to derive whether attitudes and behaviors are predictors of viewing the recycle 
label. Eye tracking provided data to find what kinds of labels are glanced at most often on 
packaging. 
Based on our sample, our findings indicate that attitudes and behaviors are not good 
predictors of viewing the recycle label. However, attitudes should be considered for 
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placing the recycle label on natural packaging. Eye tracking provided evidence that the 
recycle label does not attract as many glances in comparison to other labels. Also, 
participants saw the recycle label more frequently on the back of the package than the 
bottom of the package.
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The end use of products and packaging materials is increasingly becoming 
important to the environment (Belz and Peattie, 2009). According to the Environmental 
Protection Agency (2014), packaging constitutes as much as one-third of the non-
industrial solid waste. As countries continue to develop, they are seeing significant 
growth in packaging waste. At least 28 countries have laws implemented to reduce 
packaging and increase recycling rates (EPA, 2014). However, in the United States there 
are no federal laws mandating the reduction of packaging waste or recycling to reduce the 
landfill rate. Yet, there is concern at the local and state levels (EPA, 2014).  
Packaging is ubiquitous, and it plays a significant role in the economy (McCarthy, 
1993). It is evident that packaging is critical and necessary for the safety and protection 
of food and beverages, which makes up 60 percent of the packaging industry (EPA, 
2014). However, food safety is not an exclusive reason for packaging. Product integrity, 
shelf life, prevention of physical damage to products, merchandising, and tamper-evident 
packaging are some of the other reasons for the need of packaging. However, an 
increasing concern of consumers is the increasing waste that comes from packaging 
(McCarthy, 1993).  
     In the 1980’s, a growing number of recycling programs were being 
implemented nation wide. As these programs increased, industries began to implement 
label schemes or labeling on packages to promote the recyclability of a package (EPA, 
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1994).  The use of the “chasing arrows” is the most recognizable label for consumers to 
interpret the recyclability for packaging and other materials (D’Souza, Taghian, and 
Lamb, 2006). In the U.S., the chasing arrows can be used for consumers to identify that 
the material is recyclable, or that the material is made with recycled content (FTC, 2014). 
Since the label can be used interchangeably, this may lead to misinterpretation of the 
label (D’Souza, Taghian, and Lamb, 2006). Consider the phrase “made from recycled 
content.” That does not necessarily mean that it is able to be recycled. Manufactures are 
not mandated to provide further information.  
 Recycling is an action that does not usually benefit the recycler, but it may benefit 
society as a whole (Smith, Haugtvedt, Petty, 1994). Recycling is considered an altruistic 
behavior, and may be heavily influenced by affect – the need to make a difference 
(Smith, Haugtvedt, Petty, 1994). Although there are theories that suggest in order create 
recycling behaviors, a positive attitude towards recycling is needed first. However, 
research has found that there is a weak attitude – behavior link towards pro-
environmental behavior (Smith, Haugtvedt, Petty, 1994). However, this may be because 
most of research is self-reported, and there is a lack of research on recycling that is 
observational (Smith, Haugtvedt, and Petty, 1994; Huffman, Werff, Henning, and 
Watrous – Rodriguez, 2014).  
 While there is much research regarding eco-labels in general (Thøgersen, 2000, 
D’Souza, Taghian, and Lamb, 2006), there are minimal studies pertaining specifically to 
recycle labeling. The goal of this study is to evaluate the visual recognition of the 
Sustainable Packaging Coalition’s (SPC) How2Recycle label on packaging by using a 
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head-mounted eye tracker as an apparatus for detection of the recycle label. Furthermore, 
it will seek to gain an in-depth understanding of consumer’s attitudes and beliefs 
regarding packaging waste and recycling. This study gathers qualitative and quantitative 
data through eye tracking and surveys as a means of determining the effectiveness of the 
How2Recycle label.  By testing various positioning of the label on the packaging, 
comparing substrates, discovering where most of time is spent looking on packaging, and 
data analyzed from the survey may provide additional information about the effectiveness 










Importance of Packaging  
 
 Packaging is ubiquitous and plays a crucial role in the economy (Ackerman, 1997, 
McCarthy, 1993). In many respects, it is an “economic blessing” by reducing the amount 
of food spoilage and extending the shelf life of foods that would normally be unsafe for 
consumption by the time it arrived at local grocery stores without proper packaging 
(McCarthy, 1993). Also, it protects many products that are fragile during the 
transportation and distribution cycles from adverse weather, rough handling, and storage 
environments (McCarthy, 1993, and Nancarrow, Wright, Brace, 1998). Packaging offers 
protection of many products that are fragile during the transportation and distribution 
cycles from adverse weather, rough handling, and storage environments (McCarthy, 
1993, and Nancarrow, Wright, Brace, 1998). 
 Packaging presents companies an opportunity to create a competitive advantage to 
stand out from their competition with brand differentiation, serving as an advertising 
function and point of sale communication. It also may provide additional information 
regarding the characteristics of the product, along with instructions (McCarthy, 1993 and 
Nancarrow, Wright, Brace, 1998). 
 There is, however, increasing concern from consumers that packaging creates 
needless waste (McCarthy, 1993; Aarnio and Hämäläinen, (2008). It has been of much 
debate that packaging has come to symbolize waste. A contributing factor to that 
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argument is that packaging represents approximately one-third of the solid municipal 
waste in the United States (EPA, 2014). The case that packaging creates needless 
amounts of waste needs more elaboration.  
 While packaging serves a vital purpose within a plethora of industries, what 
happens to the package at it end life should not be minimized. It was once the perception 
that we were running out of landfill space. However, that was regarding older landfill 
infrastructures. Building new landfills that meet more recent government guidelines of 
sanitary landfills have developed resistance from communities to prevent building of 
future landfills (i.e. NIMBY: Not in My Back Yard). Recycling could play a crucial role 
in reducing the amount of waste entering landfills.  
 
Implications of Packaging and the Packaging Industry in Municipal Solid Waste 
 Packaging may have one of the greatest impacts on municipal solid waste 
(MSW).  Figure 1 shows in 2012, Americans generated approximately 251 million tons 
of trash. About one-third of that is due contributed to packaging (EPA, 2014). Of the 251 
million tons of trash, close to 87 million of it is recovered for recycling. According to the 
EPA (2014), of the recovered materials recovered for recycling, packaging was the 
highest, with over 51 percent of the materials were recycled.   
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Figure 1: MSW Generation Rates, 1960 to 2012 (EPA, 2014) 
 
 Concerns about packaging waste creating environmental hazards, such as litter, 
may create censure among consumers and environmental organizations towards the 
packaging industry for this problem (Lewis, 2005, Thøgersen, 1996). Even though 
companies have been trying to increase consumer awareness and implement more 
environmentally friendly packaging, companies and organizations are still being 
influenced into and acknowledging their impact on the environment through 
manufacturing, distribution, and packaging design (Lewis, 2005). Organizations such as 
Wal-Mart are now mandating companies to comply with packaging scorecards to achieve 
an increase of “environmental friendliness” and reduce packaging waste (Wal-Mart, 
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2006).  Furthermore, companies are now using conducting Life Cycle Assessments or 
Analysis (LCA) to evaluate what materials are more environmentally friendly by using 
software programs such as SimaPro®, COMPASS® and Gabi®. Wal-Mart’s scorecard is 
based on seven metrics, which are known as the “7 R’s of Packaging: Remove, Reduce, 
Reuse, Recycle, Renew, Revenue and Read” (Wal-Mart, 2006). Suppliers to Wal-Mart 
must meet certain criteria based on the product to reduce the amount of packaging waste.  
 The Sustainable Packaging Coalition (SPC) is a membership-based organization 
in the United States that includes many multinational organizations such as Coca-Cola, 
McDonalds, Unilever, Starbucks, and Johnson and Johnson, to name a few (SPC, 2014, 
Lewis, et al, 2007).  The SPC addresses the bigger picture of sustainability of packaging 
materials by conserving resources for future generation. Recycling is a factor in trying to 
achieve a more sustainable environment.  
 
Recycling Packaging Materials 
 According to the Environmental Protection Agency (2014), recycling is the 
process of collecting and processing materials commonly referred to as municipal solid 
waste (MSW), that would otherwise be thrown away (trashed) and in return, they are 
manufactured into new products.  
 By recycling there is a reduction of greenhouse gas (GHG) emissions, 
conservation of natural resources, savings of energy and prevention of pollution by the 
processing of virgin materials (EPA, 2014). Furthermore, 85 million tons of material was 
diverted from entering landfills in 2010 because of recycling (EPA, 2014). The EPA 
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(2014) suggests recycling not only makes environmental sense, but also it makes 
financial sense. However, it strongly contradicts the statement that it is economically 
feasible depending on the community’s infrastructure and markets for recycling. Along 
with reduction of and reuse of resources, it is a viable alternative to landfilling in the 




Figure 2: MSW Recycling Rates, 1960 to 2012 (EPA, 2014) 
 
 
 In many states and municipalities recycling is voluntary, and it is up to the 
consumer’s discretion as to what they do with their packaging materials at its end use.  
Consumers have a negative perception regarding packaging as it relates to environmental 
concerns, and recycling packaging has been a solution to these concerns.  However, there 
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has to be an infrastructure and market for materials in order for this to be an option 
(ODEC, 1994). Although the reference may be somewhat older, it is still relevant to 
today’s standards. 
 Today, there are assessable and organized methods of recovering packaging 
materials for recycling. There are curbside pickups in designated areas across the country, 
which offers convenience to the recycler. Also, there are drop-off centers and deposit or 
refund programs as well. After collection, the materials are sent to a recovery facility (i.e. 
MRF), and the viable materials and are cleaned and sorted to be used manufacturing. In 
general, materials such as water bottles, milk jugs, and aluminum cans have some type 
labeling on them for recycling. These labels help convey to the consumer that it is 
acceptable to use the recycling collection method of choice to recycle the material. Over 
the years, there has been some confusion over the types of labels used, in which the SPC 
are making efforts to reduce (SPC, 2013).  
   
Sustainable Packaging Coalition and the Revamped Recycle Label 
 In 2012, the SPC launched a new recycle label called “How2Recycle,” as shown 
in figure 3. It provides more information about recycling packaging materials. The 
purpose of creating the new label was to: (1) reduce confusion by creating a nationally 
used label that will convey to consumers how to recycle packaging, (2) improve 
reliability of recycle claims, and (3) increase the availability and quality of recycled 
packaging materials (SPC, 2013).  
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Unlike traditional recycle logos or resin identification codes (RICs), the 
How2Recycle Label offers uniformity and recycling instructions to recycle packaging 
materials (SPC, 2013).  Recycling logos generally use the Mobius loop, as shown in 
figure 5. They can be used for a variety of materials. However, RICs are only used on 
materials made from plastic. Developed in the late 1980’s for meet recyclers’ needs for 
the increase in nationwide recycling programs, RICs provided a method of identifying the 
resin content of bottles, containers, and other plastic materials commonly found in the 
residential waste stream (SPI, 2014). In SPI’s mission statement, it is stated that RICs is 
not intended nor ever promoted to be a guarantee to consumers, that that an item provided 
with a code is accepted for recycling within their community (SPI, 2014).  
In 2008, SPI began working with the American Society of Testing Materials 
(ASTM International) to develop standards that expanded the RIC system. The RIC 
system developed by SPI used a chasing arrow’s symbol surrounded by a numeral 1-7. 
However, in 2013, ASTM revised this feature to have a triangle, rather than the chasing 
arrows to deflect assumptions of the material being “recyclable” or “environmentally 
friendly” (SPI, 2014). To be more clear, RICs are used to sort materials at MRFs – not to 
be used as a recycle label. Below, table 1 shows the commonly used RICs. Table 2 shows 






                    
















 According to the SPC study into the effectiveness of their label, 75 percent of the 
participants said their experience with the label was somewhat positive or 
overwhelmingly positive. Any neutral or negative responses related to the experience, the 
SPC contributed to “confusion over resin identification codes.” Participants were asked 
an open-ended questions such as, “Do you find the label …, “ which 55 percent said they 
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felt it was easy to understand and 30 percent said it was somewhat easy to understand. 
The remaining 15 percent who felt it was somewhat unclear or unclear, the SPC resided 
with the explanation that it has to do with RICs. Also, the study concluded that 68 percent 
of consumers would not change their behavior because of the label (SPC, 2013).   
 Some of the survey questions were asked to two different groups. One group 
viewed the recycle label “on a package,” versus the other group “not on a package”. The 
“not on a package” group viewed the recycle label on other exposure types. The goal of 
the comparison was to see if there were any differences in on-package exposure. The 
trend in the responses showed the “on the package group” felt they learned more by way 
of information on the package. The survey also concluded with the group who saw the 
redesigned recycle label on the package, they were more likely to change their behavior 
from seeing it on the package than on another form of exposure (SPC, 2013) 
 
 
Figure 3: Sustainable Packaging Coalition’s Revamped Recycle Label (SPC, 2014) 
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Sustainability within the Packaging Industry 
 Sustainability is a word that has taken on numerous meanings over the years and 
has often been misused. Merriam Webster (2014) defines sustainability as “a method of 
harvesting a resource so that the resource is not depleted or permanently damaged.”  
Internationally, packaging has been the targeted as generating waste and impacting the 
environment by society, mainly due to its high visibility (Fitzpatrick, James, Lewis, and 
Sonneveld, 2005). However, packaging is an essential factor for distribution, sales 
performance, product safety and integrity, which makes sustainable packaging 
development a challenge (Fitzpatrick, James, Lewis, Sonneveld, 2005). Sustainability 
within the packaging industry has continued to be scrutinized. Yet, there is ‘no clear 
understanding’ of what sustainable packaging really is (Fitzpatrick, James, Lewis, 
Sonneveld, 2005).  There have been challenges in making advancements in sustainable 
packaging, since there is no discernible conclusion as to what establishes sustainable 
packaging. However, the SPC defines sustainable as packaging that has been responsibly 
sources, designed to be effective and safe throughout its life cycle and made entirely 
using renewable resources. In essence, it is a true closed loop system (SPC, 2014).  
 
Sustainability Marketing  
 An increase in environmentalism occurred in the 1970,’s and has become a global 
phenomenon. There is pressure for consumers to make more “environmentally friendly” 
or “green” decisions because of issues such as global warming and greenhouse gas 
emissions. These concerns have been integrated into the consumer’s thoughts by the 
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media and academics on a global scale. In the literature, there is no clear definition of 
sustainable marketing, as it can be interpreted in many ways. However, Belz and Peattie 
(2009) comprehensively explain it as a “macromarketing” concept, which requires a 
change in behavior of virtually everyone (both producers and consumers). Sustainability 
marketing emphasizes the triple bottom line of ecological, social and economic issues. 
Unlike green marketing, which tends to focus on environmental problem and the 
reduction of environmental issues”. Marketing in general is critical function of promoting 
packaging products. Sustainability marketing is essential for successfully creating the 
awareness of ecological-societal issues a brand wants to promote.  
 Consumer behavior is fundamental part of the success of sustainability marketing 
(Bealz and Peattie, 2009). A clear understanding of consumers and their motivations and 
barriers is important. There are three theoretical explanations of analyzing and predicting 
consumer’s sustainable “behaviors,” and why they sometimes do make sustainable 
consumption choices and why sometimes they don’t but say they want to or will – 
rational, psychological, and sociological. Although these three approaches are beneficial 
in helping with understanding consumers, behavior is a difficult and complex concept to 
truly understand (Bealz and Peattie, 2009).  
 Rational explanation or rational decision is the assumption that consumers 
carefully and diligently look for information and compare brands to make decisions for 
what brand they want to purchase (Babin and Harris, 2013, Bealz and Peattie, 2009). The 
assumption that the consumption is “rational” is subject to interpretation (Babin and 
Harris, 2013). Nonetheless, careful thought and consideration goes into the purchase of a 
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product. Rational explanations or decision making for sustainable decisions is largely 
dependent on knowledge about the environmental issues and cost of the product that 
would persuade the consumers to make the choice (Bealz and Peattie, 2009).  
 Psychological explanations are based off of consumer’s emotional or irrational 
consumption practices, and they are generally focused upon consumer’s attitudes and 
beliefs. Bealz and Peattie (2009) state that there are three sets of attitudes that influence 
sustainable consumption practices – personal relevance, social responsibility, and trust. 
Personal relevance is the relation between the consumption behaviors, consumer’s daily 
lifestyles, and a relevant concern of a particular subject (Bealz and Peattie, 2009). Social 
responsibility, in the terms of sustainability marketing, regards the responsibility of the 
environmental issues and the willingness to take part in them (Bealz and Peattie, 2009). 
They often involve ethical, altruistic duties that help the consumer be perceived as they 
are “doing good in their communities” (Babin and Harris, 2013). Trust refers to the 
perception that if the consumer truly believes the environmental claim, there is no false 
information, and the environmental claim is credible (Babin and Harris, 2013, Bealz and 
Peattie, 2009). 
 Along with these three types of attitudes, there is another concept that is important 
to sustainable attitudes is perceived consumer effectiveness (PCE). The belief that the 
consumer has a meaningful impact on the environment determines PCE. PCE was 
developed to explore purchase patterns. However, PCE can be applied to consumption 
behaviors, such as recycling, to generate confidence within the consumer that they 
believe they are making a difference (Bealz and Peattie, 2009).  
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Green Marketing  
 Green marketing is a poorly understood area in marketing (Peattie and Crane, 
2005). Hence, in the literature, no clear definition of green marketing was found. During 
the late 1980’s, environmentally conscious market segment emerged throughout the 
United States and Europe. ‘Green marketing’ concepts were developed and directed 
towards consumers who are willing to pay a premium price for products that 
environmentally friendly (Bealz and Peattie, 2009). However, ‘green marketing’ claims 
have often been scrutinized. Consumer studies have frequently found that consumers 
have cynicism towards ‘green’ claims, a disconnection between wanting to do the right 
thing, but are unwilling to pay, and gaps between being environmental consciousness and 
actual environmental behavior (Bealz and Peattie, 2009).  Green marketing addresses the 
integration between traditional marketing and the ecological and societal issues of the 
environment.  
 Green marketing is the often associated with making a product more “eco-
friendly” combined with traditional aspects of marketing. Furthermore, it primarily used 
to target consumers who are willing to recycle the materials consumed at the end us use 
of a package or a product (Peattie, 2001).   
 Peattie (2001) explains that there has been development of green marketing from 
“ecological” to “environmental”. Ecological green marketing evolved in the 1960’s and 
1970’s, which focused on large-scale environmental problems such as air pollution, oil 
spills, etc. Environmental green marketing incorporated the ideas of “sustainability,” the 
green consumer, clean technology, and environmental quality (total quality management 
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programs). There are implications within packaging in regards to green marketing. 
Packaging is in the spotlight and often a target for environmental issues such as landfills 
and litter (Peattie, 2001).  
 
The Roles of Eco-Labeling on Packaging 
 In general, labeling programs seek to encourage a move towards a particular 
objective or goal in order to meet a certain standard or attribute about a product. Eco-
labels are generally affixed to products or packages by manufacturers to indicate to 
consumers that the products can meet certain standard or quality. There are multiple 
definitions that have been developed by the EPA, Federal Trade Commission (FTC), and 
International Organization of Standardization (ISO). However, in the literature, most eco-
labels are generally defined by ISO standards, which are defined as an “environmental 
claim, being a statement, symbol, or graphic that indicates an environmental aspect of a 
product, a component or packaging” (ISO, 2001). There are different categories of ISO 
environmental labels for packaging and other products. In many European countries, and 
also Japan, have a government-endorsed labeling for consumer use. However, in the U.S. 
there is no government mandated eco-labeling program (FTC, 2012) 
 Eco-labels are typically used to reduce the environmental impact caused by 
human consumption. The main purpose of manufacturers or producers using eco-labels is 
to provide consumers with more information that can help them make more 
environmentally conscious choices (Gallastegui, 2002). Frequently, eco-labels are often 
labeled generically or differently with verbiage such as ‘sustainable,’ ‘green,’ 
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‘biodegradable’ or ‘recyclable’ (D’Souza, Taghian, and Lamb, 2006). However, 
consumers are often exposed to so many environmental terms and environmental labels, 
they may not be able to properly identify or understand labeling schemes (D’Souza, 
Taghian and Lamb, 2006).  
  In the U.S., the use of eco-labels are regulated by the FTC. The purpose of the 
FTC’s Guides For The Use of Environmental Claims is to prevent marketers from 
making unfair or deceiving environmental marketing claims that can mislead consumers. 
The guides apply to environmental attributes regarding packaging, products, services, or 
any service that offers sales for consumer use.  
 There are limitations to eco-labels. Horne (2009) suggests that past research has 
demonstrated there have been ample amounts of research to conclude there is a 
disconnection between the consumer’s intentions and being “more sustainable in their 
consumptions.” This may suggest that consumer’s preferences or actions do not translate 
that they will actually make sustainable choices. Other limitations to eco-labels are 
consumer distrust with eco-labeling, confusion, and misinterpretation (D’Souza, Taghian, 
and Lamb, 2006; Horne, 2009; Thøgersen, 2000). This may be related to the different 
types of eco-labels and standardizations for them.   
 
Types of Labeling Standards for Eco-Labels  
 Most of the literature pertaining to eco-labels refers to ISO regulations (e.g. 
Gallastagui, 2002, D’Souza, Lamb, Peretiako, and Taghain, 2007, Baumann and Rex, 
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2006). ISO standards are often used by Europe and Asian countries (McCarthy, 1992). 
ISO has three main classifications for eco-labels: Type II, Type III, and I.  
 Type I labeling is for voluntary used for third party certification programs, 
meaning a manufacture can use an eco-label on a product to advocate or encourage a 
more “environmentally friendly” consumption or purchase of a product (ISO, 2014, 
Gallastagui, 2002). As shown in figure 4, an example of Type I labeling is Germany’s 
Blue Angel environmental label. The Blue Angel was organized by Germany’s federal 
government to “protect its people and the environment” (The Blue Angel, 2014). It may 
be the world’s oldest eco-label, which has been used for over 35 years as a method and 
guide for selecting environmentally friendly product (The Blue Angel, 2014).  
 
 




 Type II labeling are labels that consist of basic one-sided information about an 
environmental claim such as, ‘recyclable,’ ‘made with recycled content,’ or ‘no CFC’s.’ 
They are the most commonly used, and most often they appear as in written or symbolic 
form. Also, they are often associated with communication and marketing strategies (D, 
Souza, 2007). As shown in figure 5, in the U.S., these are what are predominately used, 
and regulated by the FTC. For example, the chasing arrows that are commonly seen on 




Figure 5: Mobius Loop Used For Unqualified Recycle Labeling (EPA, 2014) 
 
 Type III labeling is another third party label, which provides quantitative 
information about an environmental issue, and are generally not a part of Type I labels. 
For example, if a LCA has been conducted to support an environmental claim, they may 
 22
use the data in the form of a label on the packaging. In essence, these labels are used to 
overcome some of the systematic problems that are often associated with Type I labels 
(ISO, 2004, D’Souza, Taghian, Lamb, Peretiatko, 2007). To use the quantified 
information, there needs to verification of these claims associated with the environmental 
issue (ISO, 2004, Gallastagui, 2002). However, there is little evidence or experience 
documented with these labels to conclude the additional information is beneficial or 
useful to consumers or even within the environmental field (Gallastagui, 2002). Figure 6 
shows an example of Type III labels.  
 
 
Figure 6: Example of a Type III Label; 100% Recycle Fiber Claim                                                                         
(Recycled Paperboard Alliance, 2015) 
 
 Eco-labeling is multifaceted and takes on numerous variations and meanings, 
which are widely dependent on many external variables such as, importance of the eco-
label to the consumer, noticeability of the label, interpretation and understanding of the 
consumer. Currently, the FTC has no restrictions of the type of label design that can be 
used, as long as the label and its contents do not mislead the consumer or convey false 
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information (FTC, 2014). In the United States, the use of ISO standards are rarely used 
according to their exact standard. However, they are referenced by the EPA in some of 
their regulations and standardization methods for their environmental certification and 
labeling programs, and are still relevant today (EPA, 1994).  
 
How Eco – Labels Influence Consumers  
 Eco-labels have become an influential tool for green marketing (Rex and 
Baumann, 2006). Although there have been collaborative efforts in making eco-labels 
more efficient and effective, there is a low market share of eco-labeled products. This is 
predominately because they have been used to appeal to ‘green’ consumers (Rex and 
Baumann, 2006). It is a relatively small market since research has shown that consumers 
do not want to pay more for eco-friendly products nor do they believe in strongly 
purchasing green products (Thøgersen, 2009).  
 Most of the literature focuses on consumer recognition or knowledge about eco-
labels with the assumption that they are useful for making purchasing decisions 
(Thøgersen, 1998), as well as understanding and trusting labels (e.g. D’Souza, Taghian, 
and Lamb, 2006), However, the literature does little to explain whether consumers know 
what eco-labels are or what they actually mean. Thøgersen (1998) found that informative 
labels are influential only if they desire environmentally friendly products. However, 
studies have found an increase in demand for environmentally friendly products in 
segments of North American consumers, particularly within packaging (Bech-Larsen, 
1996). Consumers vary their importance as to what eco-labels depending on their 
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environmental goals and attitudes. For example, a consumer may feel an eco-label on 
household cleaning products is more consequential than an eco –label on cosmetic 
products (Thøgersen, 2002).   
 
Do Consumers Understand Eco-Labels 
 Although eco-labels may have a profound effect on consumers purchase decisions 
for packaging, the effectiveness of the label needs further evaluation. The success of eco-
labeling largely depends on the level of consumer awareness and consumer use of the 
label. Ultimately, before an eco-label can effectively work, the consumer must see the 
label (Thøgersen, 2000). The consumer use of eco-labeling schemes widely depends on 
what environmental issues the consumer feels are important. With that point being 
mentioned, manufacturers mainly use eco-labels that have a high level of public 
environmental awareness (D’Souza, Taghian, Lamb, 2006).  
 
Paying Attention to Eco-Labels 
 
 In order to pay attention to eco-labels, there is a series of decisions that must be 
made beforehand (Thøgersen, 2000). Thøgersen (2000) believes there are several 
decisions to be made before making the purchasing decision of eco-labeled products. 
There are two external factors that are important to these steps, which are the availability 
of the labels and knowledge of them. First, the consumer needs to have some form of pro-
environmental attitude. Next, there are two decisions that are interrelated and dependent 
on one other. The consumer needs to believe in buying environmentally friendly products 
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and have trust in them. In the purchasing situation, the consumer needs to pay attention to 
the label and make the decision to buy the product (Thøgersen, 2000). Figure 7 shows a 
model of how consumers pay attention to eco-labels.   
 
Figure 7: Predicting Paying Attention to Eco-Labels and the Purchase of Labeled 
Products (Thøgersen, 2000) 
 
Consumers should be able to clearly understand what eco-labels represent and 
what they enforce. However, they are invariably misinterpreted because they can be 
misleading, misinterpreted, or ambiguous (D’Souza, Taghian, Lamb, 2006). There are 
different types of labels consumers view daily, and some of which they may not 
understand or properly interpret (D’Souza, Taghian, Lamb, Peretiako, 2007). When 
labeling information is presented as a symbol or logo, consumers do not necessarily 
understand or prefer them when trying to understand product information (Nordic 
Council of Ministers, 2001b, D Souza 2007). The Nordic Council of Ministers (2001b) 
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found that 44 percent of consumers postulate that they are often confused about 
environmental labeling.  
 
Green Marketing and Eco-Labels 
 Eco-labels are intended to enhance the consumer’s awareness of an environmental 
attribute about that product (Rex and Baumann, 2006). Today’s marketplace for green 
marketers is allegedly increasing for green products (Borin and Cerf, 2011). Despite the 
positive trends that are evolving, there are still limitations to the growth within the green 
market. Although there has been a great deal of effort into making eco-labels affective, 
there is insufficient evidence to substantiate they are an effective marketing tool to 
communicate the green claim (Rex and Baumann, 2006). As mentioned previously, eco-
claims have often inherited negative connotation that the claims are deceitful and 
consumer’s distrust for them has been amplified. Also, the willingness of consumers who 
will pay more is small and the market share of green products has remained small and has 
received no significant growth in the past decade (Rex and Baumann, 2006, Borin and 
Cerf, 2011). Consumers often have a difficult time recognizing or differentiating eco-
labels (Borin and Cerf, 2006, D’Souza, Taghian, Lamb, Peretiako, 2007). The FTC Guide 
for the Use of Environmental Marketing Claims 16 CFR Part 260 (2012) states that green 
information should be non-deceptive and easy to interpret by the consumer at the point of 
purchase. Environmental claims that are difficult to interpret or inadvertently deceive 
consumers, as well as symbols that are unrecognizable and uninformative, can create a 





Sustainability and Consumer Attitudes Towards Recycling Packaging 
 Understanding attitudes is an important aspect for understanding consumer 
behavior (Babin and Harris, 2012). Babin and Harris (2012) define attitudes as an 
“overall evaluation of objects, products, services, or people.” In regards to marketing, 
attitudes are inherent to marketing, as they motivate people to behave in consistent ways.  
 There are a couple of popular models for measuring attitudes such as attitude-
toward-the-object (ATO) model (Fishbein model) and theory of reasoned action (also 
known as behavioral intentions model). These models to measure attitudes have been 
widely used in literature and have been well examined and established in marketing 
research (Babin and Harris, 2012; Oskamp and Shultz, 1996; Vining and Ebreo, 1992).  
 Babin and Harris (2012) define the ATO model as “considering three key 
elements: (1) salient attributes, (2) strength of beliefs, and (3) evaluation of the attribute. 
These are three important features consumers consider when making purchasing 
decisions. However, they are also used in the environmental domain of recycling 
materials. For example, Thøgersen (1999) incorporated the ATO model to evaluate 
attitudes for recycling and waste minimization (behavior) for packaging materials. The 
study suggested there is a strong correlation between attitudes and behavior. However, 
the direct connection between the two is difficult to conclude. These outcomes are 
common in the literature about understanding attitudes and behaviors about recycling 
materials (Thøgersen, 1999; Oskamp and Shultz, 1996).  
 28
 It is important to understand that even when the attitude is in the favor of what the 
researcher is looking for, it doesn’t necessarily mean that she or he will participate in 
purchasing a product or and program (i.e. recycling).  Generally, attitudes are simply 
strong predictors of behavior. However, not all situations regarding attitude can predict 
behavior. The theory of reasoned action has been designed to improve the ATO approach 
(Babin and Harris, 2012).  
 The theory of reasoned action (TRA), as shown in figure 8, is an improvement of 
the previously discussed ATO model. The TRA model is defined as “focusing on 
behavioral intentions subjective norms and attitudes towards behavior” (Babin and 
Harris, 2012). The TRA model is deeply focused on the consumer’s attitude toward a 
behavior rather than an object. The model suggests that a consumer’s behavior is 
influenced by intentions to perform a behavior, thus the intention is determined by the 
attitude of performing the behavior. Many studies have used this model and found 
significant and viable results linking attitudes and behavior (Connell and Goldenhar, 




Figure 8: Model of The Theory of Reasoned Action  
(Adapted from Babin and Harris, 2012) 
 
 In the literature, many studies have been conducted to measure attitudes towards 
recycling (Oskamp and Shultz, 1996; Tucker and Speirs, 2002; Vining and Ebreo, 1992). 
Some of the literature suggests that knowledge is highly influential in shaping consumers 
attitudes for recycling. For example, Tucker and Speirs (2002), Vining and Ebreo, 
(1992), and Pieters (1991) found that knowledge attributed to a positive attitude towards 
recycling, which directly influenced their behavior to recycle. Peiters (1991) found that 
the lack of knowledge minimized consumer participation and not have an objective 




Consumer Search Process 
 In order to actively search for information, it must come from an internal or 
external source. Figure 9 shows a model of how consumers get information for the search 
process. The process starts with internal (i.e. memory) and external (i.e. department store 
/ seller) sources and actively or passively obtaining information for purchasing decisions 
(Beales, Mazis, Salop, and Staelin, 1981, Bettman and Park, 1981). An example of 
actively acquiring information would be a consumer having knowledge regarding the 
recyclability of a package, which they stored in their memory. Then, when the consumer 
gets to the store, they buy the recyclable package because they had prior knowledge of it. 
An example of passively obtaining information is to randomly see the recycle label on the 
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Figure 9: Information Sources (Adapted from Beales, Mazis, Salop, and Staelin, 1981) 
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 Since recycling is a more recent trend in the United States, there is sparse, if any 
literature, regarding consumers search processes for identifying labels. However, there is 
literature about consumers search processing for general information (Bettman and Park, 
1980, Bloch, Ridgeway, Sherrell, 1986, Beales et al, 1981). Consumers do not often look 
for new information (Beales, Mazis, Salop, and Staelin, 1981). Consumers often use 
different approaches to searching for certain types of information. For example, a 
consumer searches for the price of an item, which is a high involvement active search. 
Often times the consumer will intentionally store information found in this way for later 
use (Beales, Mazis, Salop, and Staelin, 1981). However, information that is provided by a 
third party or requires individual inspection such as a recycle label, it is a passive search. 
In an active search the consumer most likely will be actively seeking new information. 
Often times this is a low involvement process (Beales, Mazis, Salop, and Staelin, 1981).  
 In the case of eco-labels, if the consumer doesn’t notice or see the label, they 
often times do not look for it. Furthermore, eco-labels are only useful if the consumer 
notices and devotes attention to them (Thøgersen, 2000). Consumers do not look for 
information they feel they already have adequate information about, and therefore there is 
little reason to search for the information. Prior knowledge and experience are influential 
in how the consumer decides to search for information. (Beales, Mazis, Salop, and 
Staelin, 1981; Bettman and Park, 1981). In the case of looking for eco-labeling, 
consumers whom have had experience with eco-labels will eventually stop looking for 
them (Jacoby, 1984).   
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 Also, in the consumer search process, there is a plethora of information that the 
consumer sees. Individuals cannot assimilate the variety of information within the short 
time they make purchasing decisions (Babin and Harris, 2012). Rather, consumers may 
use selective attention to decipher what they feel is important, especially with purchasing 
strategies. Selective attention is defined as “paying attention to certain stimuli” (Babin 
and Harris, 2012). Since the information intensity is so great, theoretically, they may 
become overloaded, which affects their attention (Babin and Harris, 2012). In the case of 
packaging design, selective attention may not be avoidable.  In efforts to clearly 
communicate attributes about the package, trying to stand out to gain noticeability for 
branding and marketability, as well as sifting through a plethora of stimuli, selective 
attention almost always is a tool consumer’s use during their search process for labels 
(Nancarrow Wright, and Brace, 1998).  
 
Eye Tracking   
 Eye tracking is a technology in which eye movement is recorded to interpret and 
understand cognitive processes that would be difficult for standard observations 
(Duchowski, 2007). In the past decade, packaging has made technological advancements 
in the functions of containment, protection and communication (Gofman, Moskowitz, 
Fyrbjork, Moskowitz, and Mets, 2009). Furthermore, the amount of information on food 
packaging has increased, especially labeling (Gaschler, Mata, Störmer, Kühnel, and 
Bilalić, 2010).   As a result, it has become more important to understand how consumers 
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observe and interact with packaging. Eye tracking can provide further insight into where 
the observer focuses their attention on a package.  
 Eye tracking research dates back to the 1800’s and was once an invasive method 
to understanding eye movements. Over the years, eye tracking apparatuses have made 
technological advancements and are able to capture eye movement in an comfortable and 
agile way through computer science (Gofman, Moskowitz, Fyrbjork, Moskowitz, and 
Mets, 2009). There are two basic forms of eye movement: fixation and saccades.  
Fixations are when the eyes remain relatively still, although the eyes are never 
completely at rest. They generally last about 200-300 milliseconds (Duchowski, 2007, 
Gofman, Moskowitz, Fyrbjork, Moskowitz, and Mets, 2009; Pannasch, Dornhoefer, 
Unema, Velichkovsky, 2001). Saccades are rapid eye movements that occur when 
shifting the eyes from on stimuli to another (Duchowski, 2007). On average, saccades last 
about 50 to 150 milliseconds (Gofman, Moskowitz, Fyrbjork, Moskowitz, and Mets, 
2009; Pannasch, Dornhoefer, Unema, Velichkovsky, 2001). Gaze paths are generally the 
repeated saccadic movement of the eye that eventually fixates on a stimulus. Through eye 
tracking, these gaze paths can be observed.  
 In regards to packaging, eye tracking does not directly observe a person’s 
cognitive process. However, it may demonstrate where the person focuses their attention 
by looking at their gaze behavior. There is no order in which people fixate on stimuli. 
However, there are certain aspects that may resonate with the viewer more than others 
Gofman, Moskowitz, Fyrbjork, Moskowitz, and Mets, 2009). By utilizing key features of 
the eye tracking software, heat maps, gaze plots, etc. can be used to see what generates 
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the most fixations to the least. As seen in figure 10, a heat map shows the level of 
fixations with the scale of red being the most fixations to green, showing the least 
fixations. 
 The motivation behind how individuals view a package is difficult to determine. 
There are several reasons for this such as habitual allocation of attention, information 
overload, and visual disturbances (Gaschler, Mata, Störmer, Kühnel, and Bilalić, 2010). 
However, eye tracking can offer a method to quantify key elements of what the consumer 
sees or searches for on packaging. Over the past decade, eye tracking has been a credible 
apparatus for understanding the effectiveness of the package along with package design.  
 In the literature, there is sparse information was found regarding eye tracking 
labels. There were no studies found for eye tracking recycle labels.  
 
 
Figure 10: Heat Map Showing the Concentration of Fixations 
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CHAPTER THREE 
MATERIALS AND METHODS 
 
 The purpose of this research was to determine if consumers look for recycle labels 
based on the aesthetics of the packaging substrate. It also seeks to understand if consumer 
attitudes and behavior are predictors in viewing the recycle label. Eye tracking provided 
quantitative data to measure time to first glance (TTFG), mean glance time, and total 
number of glances of the areas of interest (AOIs). The survey provided qualitative data 
about consumer’s attitudes and behaviors. The combination of these two types of data is 
instrumental in understanding the overarching goal of viewing the recycle label. 
 This experiment was conducted in the Digital Production Studio in School of 
Computing at Clemson University. Data was collected using a head-mounted eye tracker 
along with a two-part survey to understand consumer attitudes and behaviors towards 
packaging, recycling, and the environment. 
 
Study Design  
 The experiment was a 2 (types of substrates: simulated natural and white) x 2 
(recycle label on the bottom right corner of the back panel / recycle label on the bottom 
panel). It was a within subjects study. The orders in which the participants view the 




Study Population  
 An assessable convenience sample was used for this study. Faculty and students 
from Clemson University were recruited to participate in the study. Before the study 
began, the participants needed to qualify. As shown in table 3, a prescreen survey was 
done in order to exclude non-recyclers and subject’s that wore glasses due to lighting 
constraints and glares from eye glass lenses.  
 
Table 3: Prescreen Survey 
Question Answers Choices 
Customized or Survey 
Monkey Question 
To read the newspaper, do you 
need …  
Glasses 
Customized Question  
Contacts 
A magnifying glass 
I wear glasses or contacts 
Where do you currently get your 
news about national politics? 
Newspaper - Online 
Stock Question  
Radio 
Internet Blog  
Newspaper - Hard Copy 
Television 
Magazine - Online 
Magazine - Hard Copy 
Internet News Site 
Other 
What do you do most often for 
exercise?  
Lift Weights 








Play Team Sports 
Other 
How often do you recycle? 
Always 
Customized Question 
Most of the time 
About half of the time 
Once in a while 
Never 
 37
 The prescreen survey was administered using Survey Monkey. Customized 
questions were used with questions from chosen from a list of Survey Monkey’s 
questions to avoid revealing pertinent details of the study. For recruitment, an email was 
sent to Clemson University’s CAFLS faculty and students with a link to the survey. Each 
participant had to complete all questions. The participants who qualified for the study 
were sent a follow up email to sign up for the study using SlyReply.  
 
Stimuli 
  Four cereal packages were custom designed for this study to prevent brand 
loyalty and prevent biased results. The reason for choosing cereal packaging was 
multipurposed. The packaging was designed to be the general size of a cereal box found 
in grocery stores. Cereal boxes are large enough handle packaging and to collect eye 
tracking data simultaneously. It also allowed enough area to change the location of the 
recycle label. Corn flakes cereal was chosen since it was a neutral product that wasn’t 
stigmatized with certain brands or genres of food. The dimensions for the cereal boxes 
were 8” x 2.5” x 12,” which were approximately the same dimensions as Kellogg’s Corn 
Flakes cereal boxes. Adobe Photoshop ® and Adobe Illustrator ® were used to create the 
packages.   
 Esko Artwork ® was used as a template for the packaging. Two cereal packages 
were printed with an 18pt. white clay coated paperboard simulated to look like natural 
kraft paperboard. The purpose for simulating kraft rather than using kraft paperboard is 
because the print quality of the images and graphics are usually better if using clay coated 
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paperboard. One package had the new SPC recycle label on the back bottom right corner 
of the back panel of the package and the other has the SPC recycle label on the center of 
the bottom panel (the same location as Kellogg’s Corn Flakes). Figures 11 and 12 show 
the dielines for the two packages.  
 
Figure 11:  Simulated Kraft Paperboard Cereal Package Dieline with Recycle Label on 
the Bottom Right Corner of the Back Panel (NatRLBack) 
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Figure 12: Simulated Kraft Paperboard Cereal Package Dieline with Recycle Label on 
Bottom Panel (NatRLBott) 
 
 
 Two cereal packages were printed on white-clay coated paperboard cereal box for 
overall print quality. Two cereal packages are 18pt. clay-coated paperboard substrates. 
Just as the simulated kraft cereal packaging, one box had the recycle label on the bottom 
right corner of the back panel. The other had the recycle label on the center of the bottom 
panel (the same location as Kellogg’s Corn Flakes). Figures 13 and 14 show the dieline 
and design for the packages.  
 40
 
Figure 13: White Clay Coated Paperboard Cereal Package Dieline with Recycle Label on 
Back Panel (WhtRLBack) 
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Figure 14: White Clay-Coated Paperboard Cereal Package Dieline with Recycle Label on 
Back Bottom (WhtRLBott) 
 
 
 Each package had four different IR markers printed on the cereal packages, which 
the eye tracking system used the to detect the AOIs. All four packages had the same four 
markers on each of them and in the same locations. Each marker was disguised within the 
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 The package was printed on the Roland Versa UV Inkjet Printer, which is used 
for printed prototypes. The printed cartons were cut and creased into a three dimensional 
structure using the Kongsberg XL MultiCUT with Esko iCUT software. The packages 
were glued together using a hot glue gun with a real primary package of corn flakes 
cereal inside each package. 
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Figure 15: Roland Versa UV Inkjet Printer 
 
 




 The tools used for this experiment were a head mounted eye tracker, an attitudinal 
survey, and a behavioral survey. The head mounted eye tracker collected glance data. The 
attitudinal survey collected data regarding the participant’s attitudes. The behavioral 
survey collected data regarding the participant’s behavior.  
 
Experimental Procedure 
 The eye tracking apparatus used for this study was a binocular head mounted eye 
tracker designed by Ergoneers with a sampling frequency of 25 Hz. Dikablis’ software D-
Lab 3.1 that was installed on a desktop computer, which compiled the metrics for the data 
recorded from the study. All recordings were saved on the desktop computer to be 
analyzed at the end of the study.  
 D-Lab 3.1 was opened to start the study. Four individual folders were created for 
each cereal package labeled Package A (NatRLBack), Package B (WhtRLBack), Package 
C (NatRLBott), and Package D (WhtRLBott). Each folder held the data for each cereal 
package. Creating a “new testing person” was done for each participant. A “new person” 
was added by clicking on the “test person” icon in the top task strip. A “test person” 
would appear, and was renamed by assigning the name of the participant. This was done 
for all subjects. Next, the eye tracker was connected to the D-Lab computer by selecting 
“Recording Devices” (within the “Study Design” tab) and properly configured to the 
recording sources of the eye tracker. By clicking the eye camera icon, the video of the 
participant’s eyes would appear. Once configuration was complete, the head mounted eye 
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tracker was placed on the participant’s head and adjusted to fit tightly to their head. The 
cameras were adjusted to pick up their pupils. The cameras remained in the same place 
for each of the four recordings.  
 
 
                               Figure 17: Participant With Head Mounted Eye Tracker  
 
 The “Calibration Assistant” helped find the most optimal position to place the eye 
cameras for pupil recognition and calibration. Once the red cross-marks were picked up, 
the masks, which cover the eyes, were adjusted to remove areas that could potentially 





Figure 18:  Picture of Clipping Mask  (Ergoneers, 2014) 
 
 To calibrate the eye tracker, the test subject was instructed to look straight ahead 
at a white partition with four blue markers, one in each quadrant of the board. The white 
partition served as a tool to block any visual distractions that may interfere or distract the 
participants from viewing the packages. Each marker was labeled one through four, 
starting with one (1) in the top left quadrant, two (2) in the top right quadrant, three (3) in 
the bottom right quadrant, and ending with four (4) in the bottom left quadrant. During 
this sequence, the test subject was asked not to move their heads but to use their eyes 
only to look at the markers. While the participant looked at each marker, the facilitator of 
the study used the mouse button to click the points in the field camera image of the 
computer screen. As shown in figure 19, each quadrant would “dim” once there was 
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successful pupil detection. Once all four quadrants were complete, the participant was 
ready to view each cereal package.  
 
Figure 19:  Example Image of Calibration Process (Ergoneers, 2014) 
 
 After calibration, the participant was handed one of the packages in a randomized 
order. After the “new test person” was generated in “Study Explorer”, the facilitator 
switched to the “Data Recording” tab. The test subject was asked to hold the package in 
front of them as naturally as possible and cued so that camera could capture the entire 
package. The participant was also instructed to view the package look for labels and 
information they felt are most important to them, and facilitator started recording by 
clicking “Record” in the “Data Recording” tab. Once the participant advised the 
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facilitator they were done, the blue “Stop” icon was selected to stop recording. These 
steps were done for all four packages.  
 
 
Figure 20: Participant Viewing the Packaging 
 
 At the end of the recording session, if the calibration was poor, manual calibration 
was done. This optimized the quality of calibration and alleviated having to discard poor 
data. The manual calibration menu within the Dikablis visualization window was 
selected. As shown in figure 21, by right clicking the mouse over the pupil, the red cross-
 49
marks were either added to the pupil, or the cross-marks were moved and placed on the 
pupil.   
  
 
Figure 21: Manual Calibration 
 
 
 After the eye tracking portion of the study had been completed by each 
participant, they took a two part post survey. One survey was attitudinal and the other 
was behavioral. Both surveys were set up based on a 7-point Likert Scale in which they 
agree or disagree with a series of statements about recycling, packaging, and the 
environment (Kilbourne and Pickett, 2008; Hair, 2013).  The scale was set up from: 7= 
extremely agree, 6=moderately agree, 5=slightly agree, 4= neutral, 3=slightly disagree, -
2=moderately disagree, and 1=extremely disagree.  
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Figure 22: Example of the Survey Monkey Likert Scale for the Two Surveys 
 
 
Table 5: Attitudinal Survey Questions 















Q1 Recycling is important to me.  
Q2 I believe packaging is important.  
Q3 I think it is important to recycle packaging materials.  
Q4 I look for recycle labels when it is time to dispose of the product.  
Q5 I know most of the proper packaging materials that are able to be recycled.  
Q6 I am informed on recycling guidelines for optimal recycling. 
Q7 I would like to have more information about recycling programs available to me.   
Q8 I have access to recycling at home. 
Q9 It is easy for me to determine what packaging materials to recycle at home. 
Q10 I believe packaging causes unnecessary waste. 
Q11 I believe we need more regulations to increase recycling rates in the United States. 





Table 6: Behavioral Survey Questions 















Q1 I vote for environmental laws when possible. 
Q2 I contribute money to environmental magazines. 
Q3 I talk to friends about protecting the environment. 
Q4 I participate in environmental group activities. 
Q5 I limit my purchases for environmental reasons. 
Q6 I use plastic bags. 
Q7 I would pay higher taxes for environmental purposes. 
Q8 I would pay more for products that cause less environmental harm. 
 
 After the study was complete, the data from all four folders went through marker 
detection to ensure all the markers were optimally detected by the software. Marker 
detection was done by going within the Data Analysis tab and selecting Marker 
Detection. Next,  “All” was selected to “marker detect’ all participants as well as 
exhaustive detection icon. The exhaustive detection was selected for the more accurate 
detection. Then the start detection icon was clicked. This was done for all four study’s set 
up in D-Lab.  
  AOIs were designated to identify areas for which the glance behavior is of 
interest. Glance behavior means to look at an AIO for longer than two seconds 
(Ergoneers, 2014). After marker detection, the “AOI Definition” tab was clicked to create 
AOIs. In the video player, the video was wound to the position in which the area would 
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be defined and the entire package could be viewed on the screen. By using the mouse, a 
box was drawn to define the area of interest. By using the top button, a color was 
selected. The box that was drawn lit up in the color designated to the AOI if eye fixation 
is detected. Next, the AOI was labeled in the “Name” area. Under “Reference,” the type 
of AOI was chosen, which “Marker Bounded” since the eye tracking data was to be 
automatically calculated. To complete the set up of the AOI, the “Create” icon was 
selected and the AIO was created. Table 4 shows the set up of all four AOIs in relation to 
the marker set. 
 
 
Figure 23: Detecting the AIO and Color Designation of AIOs 
 
 After the AIOs were defined, glances were calculated. In the AIO Management 
tab, all AIOs were selected as well as the data session. Next, the “Calculate Glances” was 
selected, and the eye tracking data appeared.  
 When a person blinks, the eye is closed for several milliseconds. This means that 
there was no pupil detection during that period, which could lead to a split in the glance 
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(Ergoneers, 2014). To prevent this from occurring, the “Eliminate Blinks” icon was 
selected within the AOI Management Tab.  
 A “fly though” is when the test subject has a short sequence of glances at the 
AOI, but isn’t necessarily a glance (Ergoneers, 2014). Essentially, the test subject barely 
gazes upon the AIO, and perhaps doesn’t necessarily fixate on it. To eliminate the “fly 
throughs”, the “Eliminate Fly Throughs” icon was selected within the AIO Management 
Tab.  
 
Statistical Methodology for Eye Tracking Data 
 This describes how to recover the statistical data from the Dikablis software.  The 
recorded eye tracking data “Eye Tracking Statistics” window popped up under 
“Subjects,” and all subjects were selected. Under “Tasks”, “Entire Data Session” was 
selected. Under “AOIs and AIO Sets,” “All” was selected. Under “Metrics,” “All” was 
selected. Finally, “Calculate” was selected. After the “Calculate” icon was selected, the 
results of the study appeared. To export the results, “Export” icon was selected. Then, a 
“CSV Export” window appeared. A location was selected to save the data. Then, the 
“Export Data” icon was selected and the data was saved to the location of choice. This 
was done for all four studies created.  
 Glance statistics were needed to get the statistical data needed for each of the 
AOIs. In the “Data Analysis” tab, the “Eye Tracking Statistics” button was selected. The 
data was exported from D-Lab to a text file and then converted to an excel file.  
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 The data for eye tracking was analyzed using R Studio. Two-way ANOVAs and 
F-test’s were used to compare the proportions of the eye tracking metrics based on 
package types, mean number of glances to the AOIs, and mean times to first glance to the 
AOIs. Also, mean scores and standard deviations were calculated. 
  
Statistical Methodology for Survey Data 
 The data from the surveys were exported from Survey Monkey to an excel file. 
The mean scores and standard deviations from the survey were calculated.  Also, the 
statistical methodology used to analyze the data was Factor Analysis and Discriminate 
Data Analysis. The results were analyzed using SPSS. The observational data from the 
eye tracking (glances), in conjunction with the scores from the attitudes and behavior, are 
used for the prediction of viewing the recycle label on packaging. 
Factor analysis is a multivariate statistical method for defining underlying 
dimensions within the data. Factor analysis assesses and verifies how well the survey 
statements fit with each other. It helps find correlations among the survey responses so 
that the data can be condensed into dependent variables. Each factor that is defined is a 
function of the entire set of observed variables. Factor analysis also provides structure 
among a set of variables so that the data may be reduced. 
 Discriminant analysis is an appropriate statistical method for nonmetric 
categorical dependent variables when the independent variables are metric. It is also used 
in the prediction of group association. 
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 There was too little data to analyze the packages with the recycle labels on the 
bottom of the package. Since three people only looked for the recycle label on the bottom 













































 Results from all portions of statistical testing are presented, explained, and 
discussed in this section. Factor analysis and discriminant analysis are statistical methods 
used to analyze the data. 
  
Survey Results  
 The results from the attitudinal survey are shown in table 7. Overall, the responses 
were in the slightly agree to moderately agree range. The question we felt was important 
from the attitudinal survey was question 4, “I look for recycle labels when it is time to 
dispose if the product.” This question had a large standard deviation, which shows there 
was a lot of variation in the responses.  
 The responses to the attitudes survey also exhibited a large degree of variance. 
The responses to questions two, three, and twelve exhibited a large clustering of 
responses of extremely agree. Over half of the respondents answered extremely agree and 
more than three quarters of the respondents answered between slightly agree and 
extremely agree. These questions had a few outliers with responses of either slightly 
disagree or neutral. This suggests a large segment of the participants had a strong opinion 
towards these questions.  
 The responses to questions five, seven and nine had a clustering of responses 
towards to upper scale of the survey. Aside from a few outliers, the responses were from 
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the neutral to extremely agree ranges. However, they were more evenly distributed than 
the survey statements previously mentioned.  
 The responses to questions one, six, eight, ten and eleven all exhibited a relatively 
balanced distribution in the responses. On average, the answers to the questions were in 
the slightly agree range. They responses were not nearly as concentrated at the extremes 
as the previous questions mentioned. 
 
Table 7: Results to the Attitudinal Survey 


















Q1 Recycling is important to me.  5.79 1.56 
Q2 I believe packaging is important.  6.07 1.45 
Q3 I think it is important to recycle packaging materials.  6.11 1.47 
Q4 I look for recycle labels when it is time to dispose of the product.  5.08 2.04 
Q5 I know most of the proper packaging materials that are able to be recycled.  5.43 1.78 
Q6 I am informed on recycling guidelines for optimal recycling. 4.77 1.99 
Q7 
I would like to have more information about recycling programs available to 
me.   
5.46 1.53 
Q8 I have access to recycling at home. 4.92 2.33 
Q9 It is easy for me to determine what packaging materials to recycle at home. 5.41 1.80 
Q10 I believe packaging causes unnecessary waste. 4.79 2.03 
Q11 
I believe we need more regulations to increase recycling rates in the United 
States. 
5.03 1.88 
Q12 I believe recycling is important to protect our environment. 6.13 1.47 
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 In contrast to the attitudes survey, the results for behavior survey seem relatively 
agreeable, as shown in table 8. The answers were not extreme, which would suggest the 
respondents were more neutral in answering the survey. Questions one, three, four, five, 
seven, and eight seem to be within the neutral to slightly agree range. However, questions 
one and six appear to have a wider range of responses from extremely disagree to 
extremely agree. The responses to questions regarding money are comparable with the 
literature that suggests people do not want to pay more for eco-friendly products.  
 
Table 8: Results to the Behavioral Survey 


















Q1 I vote for environmental laws when possible. 5.28 1.55 
Q2 I contribute money to environmental magazines. 2.51 1.65 
Q3 I talk to friends about protecting the environment. 4.87 1.62 
Q4 I participate in environmental group activities. 3.66 1.78 
Q5 I limit my purchases for environmental reasons. 3.89 1.63 
Q6 I use plastic bags. 5.46 1.69 
Q7 I would pay higher taxes for environmental purposes. 4.30 1.73 
Q8 I would pay more for products that cause less environmental harm. 4.75 1.47 
 
Post Survey One: Attitude  
 The communalities for the individual questions were calculated using Principal 
Component Analysis. Communalities allow us to determine the proportion of the 
variance of each individual item that the reduced factors can explain, as well as help 
verify how well the questions fit together. If the extraction numbers were low, or had a 
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negative value, removing the question(s) should be considered so the data are not skewed 
affecting determination of the factors. As shown in table 9, the questions appear to fit 
well. 
  
Table 9: Post Survey 1 Communalities  
Communalities 
 Initial Extraction 
Recycle 1.000 .791 
Packaging 1.000 .821 
Recycle Packaging 1.000 .832 
Label 1.000 .707 
Material 1.000 .828 
Informed 1.000 .760 
More Information 1.000 .796 
Access 1.000 .810 
Easy 1.000 .846 
Waste 1.000 .689 
Regulations 1.000 .724 
Important 1.000 .785 
 
 
 After looking at the communalities, we looked at the underlying factors in the 
data. As seen in table 10, the Principle Component Analysis provides statistical evidence 
for three underlying factors. Component one (factor one) explains 60.21 percent of the 
total variance in the survey. Component two explained 9.58 percent of the total variance, 
and component three explains 8.45 percent of the total variance. Overall, these three 
factors explain approximately 78 percent of the variance. Since factor one explains over 
half of the variance in the survey, and the other two factors are not coherent, only the first 






Table 10: Post Survey 1 Total Variance Explained 
Component 
Initial Eigenvalues 
Extraction Sums of Squared 
Loadings 














1 7.225 60.210 60.210 7.225 60.210 60.210 3.424 28.533 28.533 
2 1.149 9.579 69.789 1.149 9.579 69.789 3.314 27.617 56.151 
3 1.013 8.446 78.234 1.013 8.446 78.234 2.650 22.084 78.234 
4 .654 5.446 83.681       
5 .532 4.433 88.113       
6 .382 3.182 91.296       
7 .345 2.877 94.173       
8 .225 1.874 96.047       
9 .187 1.562 97.609       
10 .157 1.305 98.914       
11 .088 .730 99.644       
12 .043 .356 100.000       
 
 Table 11 contains factor loadings, which are the interrelationships between the 
variables and the factors. The three factors that were extracted are measured against the 
questions to see how well the questions compared to their underlying factor. Similar to 
table 10, factors two and three have low or negative values. This further validates the 
reasoning for only using one factor. By using only factor one, rather than all three, we are 
providing a simpler measure that maintained explanatory power.  
 The results of our factor analysis show we have strong evidence for one 
underlying factor. Since all the questions from post survey one are related to attitudes, it 
is reasonable to think of this component as describing the participant’s latent attitude 












Table 11: Post Survey 1 Component Matrix 
 Component 
1 2 3 
Recycle .889   
Recycle Packaging .862   
Important .839   
Material .835   
Informed .812   
More Information .801   
Easy .784  -.445 
Label .775   
Regulations .771   
Access .718  -.498 
Packaging .656 -.480 .401 





 Although we have taken the previous measures to ensure the variables form a 
single measure, it was necessary that the results be consistent. Reliability is an 
assessment to ensure that the variables that have been measured are internally consistent 
in their values and are reliable. The principle coefficient used for reliability is Cronbach’s 
alpha, which falls between 0 and 1.  
 Cronbach’s alpha is the coefficient that will show how closely related sets of 
items are in a group. The acceptable lower limit to ensure the reliability is 0.70, whereas, 
the upper limit is 1. For the attitudinal survey, Cronbach’s alpha is .929. If by taking out a 
question from the survey increases the Cronbach’s alpha, then taking it out of the dataset 
should be considered. As shown in table 12, only the question regarding waste should be 
considered for removal. However, since it shows that by taking it out Cronbach’s alpha 
would only be increased such a small amount, it was kept in. This further validates the 




Table 12: Post Survey 1 Item - Total Statistics 
 
Scale Mean if Item 
Deleted 




Cronbach’s Alpha if 
Deleted 
Recycle 60.18 190.966 .847 .918 
Packaging 59.90 204.092 .559 .928 
Recycle Packaging  59.85 195.757 .796 .921 
Label 60.90 182.668 .734 .922 
Material 60.55 187.167 .780 .920 
Informed 61.22 181.495 .776 .920 
More Information  60.52 194.390 .756 .922 
Access 61.07 179.318 .675 .926 
Easy 60.57 188.555 .736 .921 
Waste 61.20 197.383 .437 .935 
Regulations 60.95 186.286 .736 .921 
Important 59.83 196.819 .770 .922 
 
 
Discriminant Analysis: Attitude 
 
 Since the attitude factor we derived previously is a continuous variable, but the 
indicator of whether the participant saw the recycle label is categorical, a standard linear 
regression is not appropriate for assessing the relationship between these variables. 
Instead, an appropriate statistical method for measuring the relationship is to perform a 
discriminant analysis.  
 A canonical discriminant analysis is used to see whether attitude is a good 
predictor of the participants seeing the recycle label. Attitude is the independent variable 
and seeing the recycle label on the back of the “natural” package is the dependent 
variable.  
 First we calculated a canonical correlation coefficient to test the strength of the 
relationship between the attitude and viewing the recycle label. The correlation 
coefficient is 0.264. To test the significance of the attitude, Wilks’ lambda is used to test 
the null hypothesis that the independent variables are not correlated with the dependent 
variable. 
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  The larger the Wilks’ lambda score, the less discriminatory capability the 
function has.  As shown in table 13, the Wilks’ lambda score is 0.930. If the Chi-square 
test that corresponds to the Wilks’ lambda score is significant, there is enough evidence 
to conclude that attitudes play a role in whether the participant saw the recycle label.  
 Chi-square tests the hypothesis that the correlations are 0. As shown in table 9, the 
Chi-square value is 4.236, with 1 degree of freedom. The p-value is 0.040 < 0.050, which 
suggests there is evidence that attitudes play a role in the participants viewing the recycle 
label.  
 
Table 13: Post Survey 1 Wilks’ Lambda 
Test of Functions Wilks’ Lambda Chi-square df Significance 
1 .930 4.236 1 .040 
 
 The Prior Probabilities for Groups table shows the percentage of participants who 
actually did or did not see the recycle label on the back of the “natural” package. The 
number “0” was assigned to all participants who did not see the recycle label. The 
number “1” was assigned to all participants who did see the recycle label. For this study, 
36 participants did not see the recycle label and 25 participants did see the recycle label. 
Table 14 shows the percentages and total number of people who did and did not see the 
recycle label. This table is used in comparison to the predicted observation. 
 
Table 14: Post Survey 1 Prior Probabilities for Groups 
Natural_ Back Prior 
Cases Used in Analysis 
Unweighted Weighted 
0 .590 36 36.000 
1 .410 25 25.000 
Total 1.000 61 61.000 
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 The classification results, table 15, shows how well the discriminant function 
works. In comparison to table 14, which gives the actual number of people who did or did 
not see the recycle label, it provides a prediction of people who would see or would not 
see the recycle label. This is to see if attitudes are a good predictor of viewing the 
recycling label on the package. Of the people who did not see the recycle label (36 
participants), the discriminant function predicted that 33 people would, which means 91.7 
percent were classified correctly.  However, of the 36 participants SPSS predicted that 3 
would see it. Thus, only 8.3 percent were classified incorrectly. Of the people who saw 
the recycle label (25 participants), SPSS predicted that 17 people would not see it, which 
classified 68 percent incorrectly. However, of the 25 participants SPSS predicted 8 would 
see it, thus 32 percent of the prediction was classified correctly. In total, approximately 
67 percent were correctly classified. Based on a natural package, this statistical model 
predicts participants who did not see it better than those who did.  
 
Table 15: Post Survey One Classification Results 
Natural Back 





0 33 3 36 
1 17 8 25 
% 
0 91.7 8.3 100.0 




Post Survey Two: Behavior 
 
 Just as post survey one was analyzed for communalities, post survey two was 
analyzed in the same manner to see the variance in the responses. Unlike post survey one, 
the extraction scores were low. The only one that had a relatively higher score was the 
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question related to talking to friends about the environment. The factor seems to explain 
approximately 72 percent of the variance in this response to the survey. Table 16 shows 
the results. 
 
Table 16: Post Survey 2 Communalities 
Communalities 
 Initial Extraction  
Vote 1.000 .443 
Contribute 1.000 .571 
Talk 1.000 .716 
Buy 1.000 .555 
Participate 1.000 .407 
Plastic 1.000 .441 
Tax 1.000 .584 
More  1.000 .462 
 
 Although the initial number of factors is the same as the variables used in factor 
analysis, not all factors are retained. As shown in table 17, only one main factor can be 
extrapolated for further analysis.  One component (factor) was found in the total variance 
explained. Component one explains approximately 52 percent of the variance in the 
survey. 
 
Table 17: Post Survey 2 Total Variance Explained 
Component 
Initial Eigenvalues Extraction Sums of Squared Loading 
Total % Of Variance Cumulative % Total % Of Variance Cumulative % 
1 4.181 52.264 53.264 4.181 52.264 52.264 
2 .976 12.198 64.463    
3 .859 10.732 75.195    
4 .664 8.302 83.497    
5 .436 5.447 88.497    
6 .366 4.581 93.525    
7 .317 3.959 97.484    
8 .201 2.516 100.000    
 
 Table 18 contains component loadings for post survey two. Only one principle 
component was extracted to measure against the questions to see how well the questions 
compared to the underlying factor. The question from the survey “I use plastic bags” had 
a negative value of -0.664. This implies that the question doesn’t fit well with the other 
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questions, and therefore needs to be removed from further analysis.  All other questions 
from the survey are within a tolerable range to be grouped together. 
 The conclusion of our factor analysis shows we have strong evidence for one 
underlying factor. Since all the questions from post survey two are related to behavior, it 
reasonable to think of this component as describing the participant’s latent behavior 
towards recycling. For the remainder of the analysis, this component will be referred to as 
behavior. 
 














Reliability: Behavior  
 
 Just as we have done with post survey one, we conducted a reliability test with 
post survey two to ensure the variables are valid to use and the results are consistent.  
Again, Cronbach’s alpha is the coefficient used to show how closely related the set of 
items are in a group. For the behavioral survey, Cronbach’s alpha is 0.857. If by taking 
out a question from the survey increases the Cronbach’s alpha, then taking it out of the 
dataset should be considered. As shown in table 19, there are no questions, which if taken 
out, increased Cronbach’s alpha. This further validates the variable behavior to be used as 
a predictor for looking for recycle labels.  
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Table 19: Post Survey 2: Item – Total Statistics 
 Scale Item if Item 
Deleted 
Scale Variance if Item 
Deleted 
Corrected Item – Total 
Correlation 
Crobach’s Alpha if 
Deleted 
Vote 23.97 55.732 .538 .849 
Contribute 26.74 52.797 .639 .837 
Talk 24.38 49.839 .794 .813 
Buy 25.59 50.713 .660 .832 
Participate 25.36 55.901 .492 .856 
Tax 24.95 50.714 .667 .828 
More 24.49 59.954 .568 .845 
 
 
Discriminant Analysis: Behavior 
 
 Since the behavior factor we derived previously is a continuous variable, but the 
indicator of whether the participant saw the recycle label is categorical, a standard linear 
regression is not appropriate for assessing the relationship between these variables. 
Instead, an appropriate statistical method for measuring the relationship is to perform a 
discriminant analysis.  
 A canonical discriminant analysis is used to see whether behavior is a good 
predictor of the participants seeing the recycle label. Behavior is the independent variable 
and the recycle label on the back of the “natural” package is the dependent variable.  
 First we calculated a canonical correlation coefficient to test the strength of the 
relationship between the behavior and viewing the recycle label. The correlation 
coefficient is 0.029. To test the significance of the attitude, the Wilks’ lambda is used to 
test the null hypothesis that the correlation between the independent variables and the 
dependent variable is zero. 
  The larger the Wilks’ lambda score, the less discriminatory capability the 
function has.  As shown in table 20, the Wilks’ lambda score is .999. If the Chi-square 
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test that corresponds to the Wilks’ lambda score is significant, there is enough evidence 
to conclude that behavior plays a role in whether the participant saw the recycle label.  
 Chi-square tests the hypothesis that the correlation is zero. As shown in table 20, 
the Chi-square value is 0.048, with 1 degree of freedom. The p-value is 0.827 > 0.050, 
which suggests there is no evidence that behavior plays a role in the participants viewing 
the recycle label.  
 
Table 20: Post Survey Two Wilks’ Lambda 
Test of Functions Wilks’ Lambda Chi-square df Significance 
1 .999 .048 1 .827 
 
 The prior probabilities for groups table shows the percentage of participants who 
did or did not see the recycle label on the back of the “natural” package. The number “0” 
was assigned to all participants who did not see the recycle label. The number “1” was 
assigned to all participants who did see the recycle label. For this study, 36 participants 
did not see the recycle label and 25 participants did see the recycle label. Table 14 shows 
the percentages and total number of people who did and did not see the recycle label. 
These results will be analyzed against behavior.  
 The classification results, table 21, help access how well the discriminant function 
works. In comparison to table 14, which gives the actual number of people who did or did 
not see the recycle label, it gives the prediction of people who should see or would not 
see the recycle label. One of the discriminating variables is missing since one person 
elected not to take the behavioral survey. Therefore, only 60 responses are analyzed. Of 
the people who did not see the recycle label (36 participants), SPSS predicted that 36 
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people would, which 100 percent were classified correctly.  However, of the 36 
participants SPSS predicted that no one would see it, which is incorrect. Of the people 
who saw the recycle label (25 participants), SPSS predicted that 25 people would not see 
it, which classified the 100 percent incorrectly. SPSS predicted no one would see it, 
which is incorrect. In total, approximately 59 percent were correctly classified. This 
statistical model indicates that behavior is not a good predictor of people who see the 
recycle label. 
 
Table 21: Post Survey Two Classification Results 
Natural Back 





0 36 0 36 
1 25 0 25 
% 
0 100.0 0.0 100.0 
1 100.0 0.0 100.0 
 
 
Eye Tracking Results 
 
 A total of 61 participants’ eye tracking data was analyzed. The Dikabilis eye 
tracking was used in a novel way, since most eye tracking methodologies would limit the 
participants from physically handling the packaging. 
 The objectives of eye tracking for this study were to find the mean times for 
glances for the labels, total glances, as well as find the time to first fixation (TTFG). 
These metrics will provide further understanding of how consumers look for labeling on 
packaging, how many times they may focus their attention on them, and how quickly 





 A two-way ANOVA was done to test the glances to the areas of interests (AOIs) 
recycle label, nutrition panel, health labels, and the sweepstakes against the type of 
substrate used (simulated natural and white). The results of the F-test are (F (3,149) = 
6.649, p < 0.01. This provides evidence there is an affect that the package type affects the 
number of glances made on AOIs.  As seen in figure 24, the nutrition label on Package B 
(WhtRLBack) received the most number of glances, whereas the recycle label on 
Package D (WhtRLBott) received the least for all packages. Table 22 includes the mean 
number of glances for each label.  
 
 
Figure 24: Mean Number of Glances vs. Package Type and AOI(A: NatRLBack / B: 
WhtRLBack / C: NatRLBott / D: WhtRLBott) 
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Table 22: Mean Number of Glances vs. Package Type and AOI 
Package AOI 
Mean Number of Glances 
With Standard Error 
Package A 
(NatRLBack) 
Health 2.13 ± 0.04 
Nutrition 5.58 ± 0.09 
Recycling 0.68 ± 0.04 
Sweepstakes 3.02 ± 0.05 
Package B 
(WhtRLBack) 
Health 2.52 ± 0.05 
Nutrition 7.07 ± 0.11 
Recycling 2.02 ± 0.05 
Sweepstakes 4.37 ± 0.07 
Package C 
(NatRLBott) 
Health 0.25 ± 0.01 
Nutrition 2.07 ± 0.04 
Recycling 0.07 ± 0.01 
Sweepstakes 2.82 ± 0.19 
Package D 
(WhtRLBott) 
Health 0.51 ± 0.02 
Nutrition 6.75 ± 0.11 
Recycling 0.29 ± 0.01 
Sweepstakes 3.56 ± 0.06 
 
 
 Figure 25 refers to pooled data for all package types. Of the AOIs, the nutrition 
label received the most glances, opposed to the recycle label receiving the least amount 
of glances. The F-test (F (3, 725) = 31.67, p < 0.01) provides statistical support that 
nutrition and sweepstakes received significantly more glances than the health or recycle 
labels. Table 23 provides the mean number of glances with standard error. There are 
significant differences in the glances to the nutrition label in comparison to the health, 






























Mean no. of glances
 
Figure 25: Mean Number of Glances by Label 
 
 
Table 23: Mean Number of Glances With Standard Error 
AOI 
Mean Number of Glances With 
Standard Error 
Health 1.35 ± 0.27 
Nutrition  5.35 ± 0.71 
Recycling  0.76 ± 0.19 
Sweepstakes 3.44 ± 0.44 
 
 
 Figure 26 shows the mean number of glances for each AOI versus the substrates, 
which shows us by package type which labels had the most glances. With all four 
packages, the nutrition label received the most number of glances, and the recycle label 
received the least number of glances. Also, package B (WhtRLBack) had the most 
number of glances opposed to the other packages. The F-test concludes there is not a 
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slightly significant effect on the AOIs by package type, with the result of (F (9, 719) = 
1.77, p = 0.07. The mean number of glances difference between Package A (NatRLBack) 
and Package C (NatRLBott) decreases, as well as Package B (WhtRLBack) and Package 
D (WhtRLBott). Table 24 provides the mean number of glances by package type with 



































Mean no. of glances
 
Figure 26: Mean Number of Glances For Each AOI by Package Type 










Table 24: Mean Number of Glances By Package Type  
AOI Package A Package B Package C Package D 
Health  2.13 ± 0.04 2.52 ± 0.05 0.25 ± 0.01 0.51 ± 0.02 
Nutrition 5.58 ± 0.09 7.07 ± 0.11 2.07 ± 0.04 6.75 ± 0.11 
Recycling  0.68 ± 0.04 2.02 ± 0.05 0.07 ± 0.01 0.29 ± 0.01 
Sweepstakes 3.02 ± 0.05 4.37 ± 0.07 2.82 ± 0.19 3.56 ± 0.06 
 
 
Time to First Glance 
 
 A two-way ANOVA was run to see if the package type affects time to first glance 
(TTFG). The results of ANOVA were (F (3,149) = 3.28, p < 0.05). The results provide 
evidence that the package type may play a role in the time to look at certain types of 
labels. The health labels were always seen first, followed by the nutrition panel, then the 
recycle label, and lastly the sweepstakes. As shown in figure 27, there is a significant 
difference in TTFG of the health labels on the principle display panel in comparison to 
the nutrition label, recycle label and sweepstakes. With the exception of Package C 
(WhtRLBott), it can be concluded that by package type and AOI, the health labels are 
seen first, secondly, the nutrition labels, then the recycle label, and lastly, the 





Figure 27: Time to First Glance vs. Package Type and AOI (A: NatRLBack / B: 





















Table 25: Mean Time to First Glance vs. Package Type and AOI 
 
 
 There is an overall effect of the time to first glance (TTFG) for all packages. The 
health claims were viewed first, followed by the nutrition panel, then the recycle label, 
and lastly the sweepstakes. The F – test suggests there is significance upon all packaging 
types by what the participant views first, (F (3, 725) = 34.80, p < 0.01). As shown in 
figure 28, there is a significant difference in the mean TTFG between the health labels, 
nutrition label, recycle label, and sweepstakes. Table 26 provides the mean TTFG’s with 








Mean Time to First 




Health 0.91 ± 0.06 
Nutrition 5.37 ± 0.02  
Recycling 7.42 ± 0.15 
Sweepstakes 10.41 ± 0.16 
Package B 
(WhtRLBack) 
Health 1.96 ± 0.05 
Nutrition 5.29 ± 0.08 
Recycling 8.98 ± 0.13 
Sweepstakes 12.08 ± 0.16  
Package C 
(NatRLBott) 
Health 0.79 ± 0.04 
Nutrition 5.38 ± 0.11 
Recycling 0.63 ± 0.04 
Sweepstakes 10.66 ± 0.16 
Package D 
(WhtRLBott) 
Health 0.36 ± 0.01 
Nutrition 5.04 ± 0.08  
Recycling 2.09 ± 0.10 









































Mean time to first glance
 
Figure 28: Mean Time to First Glance 
 
 
Table 26: Mean Number of Glances With Standard Error 
AOI 
Mean Time to First Glance With 
Standard Error 
Health 1.01 ± 0.25 
Nutrition  5.27 ± 0.70 
Recycling  4.77 ± 0.89 
Sweepstakes 3.44 ± 1.25 
 
 
 There is a marginally significant interaction effect of condition and AOI, (F 
(9,919 = 1.86, p = .05). This means that there is evidence to support that TTFG is 
dependent on the package type. As seen in figure 29, Package A (NatRLBack) and 
Package C (NatRLBott), the time to first fixation decreases 0.12 seconds. TTFG for the 
nutrition label remains about the same. For the recycle label, TTFG decreases 6.79 
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seconds. However, the TTFG for the sweepstakes label increases slightly by 0.25 
seconds. For package B (WhtRLBack) and Package D (WhtRLBott), TTFG decreased for 













































Mean time to first glance
 
Figure 29: Mean Time to First Glance by Package Type 
(A: NatRLBack / B: WhtRLBack / C: NatRLBott / D: WhtRLBott) 
 
 
Table 27: Mean Time to First Glance By Package Type 
AOI Package A Package B Package C Package D 
Health  0.91 ± 0.06 1.96 ± 0.05 0.79 ± 0.04 0.36 ± 0.01 
Nutrition 5.37 ± 0.02  5.29 ± 0.08 5.38 ± 0.11 5.04 ± 0.08  
Recycling  7.42 ± 0.15 8.98 ± 0.13 0.63 ± 0.04 2.09 ± 0.10 









 The over-arching goal of this research was two-fold. First, it was to see if attitudes 
and behaviors predict seeing recycle labels. Secondly, it was to evaluate whether the 
location of the recycle label affects consumers viewing the recycle label. This research 
may help further understand attitudes towards recycling packaging materials.  
 Since there is so much information from the survey, we needed an empirical 
approach to condense the survey information into smaller sets of composite factors. 
These factors helped us to understand causation into how the participants responded to 
the surveys. In the research, we found there are into two primary factors – attitude and 
behavior. Although we can never fully understand why or how the participants of the 
study answer the survey questions, we can rely on the underlying factors found that can 
be a predictor of attitudes and behaviors.  
 Eye tracking methodology helped us further understand how the consumers 
handle packaging, what they view, and how much time is devoted to looking at the 
recycle labels, as well as various other labels.  
   
 
Attitude 
 The responses from the attitudes survey had a wide range of answers. Most 
participants have a strong opinion to believing that packaging is important. They also 
have strong beliefs that recycling is important to protect the environment. The 
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participant’s responses were fairly neutral to the question that packaging causes 
unnecessary waste.  
  Approximately five percent (3 out of 61) of the participants viewed the packages 
with the label on the bottom. Therefore, we eliminated them from further analysis, since 
there is little data to analyze. Based on the sample group, they did not typically look on 
the bottom of packaging for information.  
 We found the questions seemed to fit well together through checking the 
communalities of the attitudinal survey. The extraction scores were high, suggesting the 
survey questions were grouped well together. After reviewing the communalities, we 
were able to define three underlying factors for the attitudinal survey, but since two of the 
factor were significantly weaker compared to the largest valued factor, we used only one 
factor in the analysis. By taking the factor and comparing it to the questions, we found 
that the factor, which we defined as attitude, was viable.  
 We ensured that the results from the factor analysis were consistent by checking 
the reliability. For the attitudinal survey Cronbach’s alpha was .929. Since Cronbach’s 
alpha never increased in value, we can be sure that the questions were well grouped 
together and the variable attitude can be used as a predictor for the participants looking 
for recycle labels.   
 We found attitude is factor of predicting people who will see the recycle label. Of 
the participants who saw the recycle label on the back on the “natural” package, 92 
percent of the participants were correctly classified using our discriminant analysis 
(seeing the label vs. not seeing the label). From the participants who did not see the 
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recycle label, we could not accurately predict the people who would not see the label, 
with only eight percent of the participants being correctly classified. Overall, we 
predicted 67 percent of the participants to the correct classification.   
 We tested attitudes with the simulated natural package and the white package, 
both with the recycle labels on the bottom, and we found no evidence to support that 




 In general, the responses to the behavioral survey were fairly neutral. Most of the 
answers were not extreme. However, the responses to survey question six regarding the 
use of plastic bags had variation in the answers. Perhaps the question was too open ended 
and it could be speculated that they did not understand how to answer the question, since 
there are many ways a consumer can use a plastic bag.  
 The same factor analysis methodology was used to analyze the behavioral survey. 
We found the extraction scores for the survey were low, except for a moderate score for 
talk, which explains approximately 72 percent of the variance in the survey. One factor 
was extrapolated and compared to the behavior survey.  We got a negative value for the 
question, “I use plastic bags.” This question was removed, since it would skew the data. 
The reason this may have had a negative impact may be because people have other 
options at hand such as reusable bags. The negative score of the question can only be 
speculated. The variance in the answers to the question may be explained by how the 
participant reasoned the response.    
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  We ensured that the results from the factor analysis were consistent by checking 
the reliability. For the attitudinal survey Cronbach’s alpha was 0.857. Since Cronbach’s 
alpha never increased in value, we can be sure that the questions were well grouped 
together and the variable behavior can be used as a predictor for the participants looking 
for recycle labels. 
 We found behavior is a factor of predicting people who will not see the recycle 
label. Of the participants who saw the recycle label on the back on the “natural” package, 
100 percent of the participants were correctly classified using our discriminant analysis 
(seeing the label vs. not seeing the label). The participants who did not see the recycle 
label on the back of the “natural” package were not correctly predicted. A hundred 
percent of them were classified as seeing the package, when they did not. Overall, 59 
percent of the participants were correctly categorized. 
 Behavior seems to be a good predictor of whether they will see the recycle label. 
However, it is not a good predictor of whether they will not see it. 
 We tested behaviors with package B, the white package, and we found no 
evidence to support that attitude is a predictor for viewing the recycle label on the back of 
the package.  
 
Eye Tracking  
 
 From the data analysis of the eye tracking metrics, it can be concluded that the 
nutrition label gets the most attention of all the AOIs. This could be because reading the 
nutrition label is a high involvement process (Babin and Harris, 2012). Therefore, that 
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may be a reason it received more glances than other AOIs. The recycle label received the 
least amount of glances. Unlike the nutrition label, it is much smaller, in a less obvious 
location on the packages, and there is not a panel on the package devoted to it. Detection 
times are different for different types of labels. It should be considered that detection 
times might not correlate with the amount of attention dedicated to it (Gashler, Störmer, 
Kühnel, Bilalić, 2010).  
 On packages A (Natural/Recycle Label Back Panel) and B (White/Recycle Label 
Back Panel), the recycle labels were placed in the same location. However, on Package 
B, the recycle label drew more glances. This may suggest that participants may have a 
preference in the color of the white packaging.  
 In reference to TTFG of the AOIs, the videos show that most of the participants 
viewed the principle display panel, followed by the nutrition panel, followed by the back 
panel, and lastly the side panel where the sweepstakes information was located. Since this 
seemed to be the normal order in which the participants viewed the labeling, it cannot be 
presumed that the type of substrate affects the time in which participants viewed the 
labels, especially when people have habitual allocation in attention. This means that 
consumers may have a sequence when handling the packaging. It should be considered 
that the scan paths in which the labels were viewed might be because of habit (Gashler, 
Störmer, Kühnel, Bilalić, 2010).  
 Two of the packages have the recycle label on the bottom, in which only three 
participants of the total 61 participants flipped the package over to see if there was any 
information there. Therefore, if it is important to the manufacture to provide recycling 
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information on packaging, it is better for the recycle label to be on the back of the 
package opposed to it being on a place where few consumers would look. 
 Smith and Newman (2013) conducted a similar study using a screen based eye 
tracking monitor to see if the recycle labels were noticed more on white packaging versus 
simulated natural packaging. The results of the study found no significance in viewing 
the recycle label on either the simulated natural paperboard and white paperboard 
package. However, the study did not allow for the participants to hold packages, rather 
they were images on a screen, which may be a factor in why there is a difference in the 
results between the Smith and Newman study (2013) and our study. 
 Although our study focused on a natural substrate versus a white substrate, 
Conlon (2014) conducted a somewhat similar eye tracking study to find if consumers 
were more attracted to simulated natural packaging or Kraft natural packaging substrates. 
Our findings do not match the Conlon (2014) eye tracking natural packaging substrates 
study. Conlon found that there was no significance in the amount of time spent between 
looking at simulated natural packaging and Kraft packaging. The differences in the levels 
of significance may be because the Conlon (2014) study was focused on two similar 
types of substrates (simulated natural and kraft) and our study focused on two different 
genres of substrates, which one was simulated natural and the other was white. Also, 
Conlon (2014) mentioned that a limitation in her study was the participants were not able 
to handle the package. Our study allowed the participants to handle the packaging, which 
could also be a factor in a difference in the results. The Smith and Newman (2013) and 
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Conlon (2014) studies both demonstrated the need for the participants to physically 

























 Based on our sample, the attitudes scores towards recycling packaging are 
reasonably high. Most people moderately agree that recycling packaging is important, as 
well as recycling protects the environment. This could be useful information for 
packaging manufacturers to take into consideration when incorporating the recycle label 
in package design. Especially, since most participants responded that they have access to 
recycling at home and find sorting the materials to be recycled fairly easy.  
 The responses to the behavioral survey were not polarizing and relatively 
consistent. The responses indicate that they generally do not spend money for 
environmental products. They also remained neutral on limiting their purchases for 
environmental purposes and paying higher taxes to protect the environment.  
 From the data retrieved from the factor analysis, attitudes and behaviors are a 
good predictor of those who do not see the recycle label on both the simulated natural 
package and white package. There is insufficient evidence to conclude that attitudes and 
behaviors are a good predictor of people viewing the recycle label.  
 The head mounted eye tracker served as a useful apparatus so that the 
participant’s could physically handle the packaging. It was concluded, based on our 
sample, that the location of the recycle label is influential in whether the consumer will 
see it. Only five percent (3 out of 61) participants viewed the recycle label on the bottom 
of the package, opposed to 41 percent (25 participants) seeing it on the back panel.  
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  Our findings show that the nutrition panel received the most glances, opposed to 
the recycle label, which received the least glances. Our findings may suggest that if 
manufacturers want the consumer to view the recycle label, the nutrition panel seems like 
a beneficial place to position it.  
 In most cases, the participant started viewing the package from the principal 
display panel, followed by the nutrition panel, then to back panel, and lastly the side 
panel with the sweepstakes. If TTFG was important, then it is suggested to put the 

















LIMITATIONS AND RECOMMENDATIONS 
 
 Since this was a pilot study, the conclusions drawn from the results can only be 
generalized. For future work, finding a larger sample size for the study would be advised.  
 The head mounted eye tracking apparatus made it capable for participants to 
physically handle the packaging. It has a key feature to enhance the calibration of the 
participants, which is unlike many of the other eye tracking apparatuses. This is 
important since the participants were handling the packaging, which caused a lot of 
physical movement, which at times caused incremental losses of calibration.  
 Each participant was advised to look for labels they found important to them by 
holding it as natural a possible. However, at times it became difficult.  As they moved 
their eyes in the natural scan path searching for information, often times they dropped 
their heads and they would need to be cued to hold the package in a certain way to ensure 
the markers could be detected. Periodically, this caused the loss of calibration since too 
much of the participants’ eyelids covered their pupils. An abundant amount of time was 
devoted to fixing the calibration of the participants. For any future research that is 
similarly related, it is recommended that a platform be used, which would give the 
participant the ability to handle the packaging. However, it would more restricted.  
 The packaging types were limited to only one main substrate – paperboard. 
However, this study could be done with other types of substrates as well with a similar 
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